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[Bz^Xit^M [NAMEORAPPELLATIONl 

Oko, Norio 

(57) iWm] (57)IABSTRACT OF THE DISCLOSURE] 

mm [PURPOSE] 

<^WM.<D:ff y ^^"^^^y it aims at providing the vessel which forms the 
(d, ^Mitl^X optical interference film on the glass valve of 

^=7 (f:>%^(Dfi.\i^%^WBi various materials without exfoliation of a coating 

^?FMb7ti'5t*3 J:tt^::(7)W5^ film or generating of a crack even if 

'k'^Ml.fz.W'M^W^Wkt'^ multilayering, and the illuminating device 

Z.h'k^^h't^^ equipped with this vessel on it. 

\m^\ [CONSTITUTION] 

f^^ic^^il^Jt^ X^fclSy The vessel L which comprises the electric bulb 
i(D^^\z.mW,^^'^ or discharge lamp which comprises the 
^fH— (^t^Ji^-fbi^^S H multilayer light Interference film 5 which 
t ig;®Jf ^?r^1"ll— <^^M^ laminated alternately the first metallic-oxide film 
it^^ 5 L ••• ^^'K\zMM Lx 5H which shows a high refractive index and the 
/c:#ii)t^#K 5 ^Mc^ L'^ ± 2nd metallic-oxide film 5L in which shows a low 
E^— (7)^M^^t:^^^^>!^^>^ refractive inde)f on the surface of the glass 
/<-j\^'f\c^hi5:^^MioX.TJit'f- valve 1 which sealed the source of 
#Sicoft:51-i|iJ(cfivMli|co?t^fli luminescence inside, and in which the optical 
W-t)^l/2. B.'O <DB—(0^M film thickness of the side where said 1st 
^'fk^fll;6^ ^ / 4 T'^ f^~(D-^ metallic-oxide film is nearest to a glass valve 
M^-fti^flico^^BIJ^/S^ A/4 and the side near the outermost side of an 
■X:-h^MW.^fzmkMy>y^^ optical interference film is (lambda)/2, the 
fj^ctSW^Lio J:t)«r w^^^ remaining first metal|ic-oxide films is 
LtzM^^^MX-h^o (lambda)/4, the optical film thickness of the 2nd 

metallic-oxide film is (lambda)/4, and the 
illuminating device which is equipped with this 
vessel. 

[ADVANTAGE] 

^MitLX h^l^^^ ("Ili Even if it multilayers, it generates no crack or 
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^M^^^^RM^M) y y exfoliation in an optical interference film (visible 

'^M%%<D%^i)^i'l < ^ ^^13^ transparency infrared-reflectiveness film), it can 

y 7.\t.hhhhl\M,tf^W^^^<^^\^ film-form on hard or soft glass valve with 

V'^SMW-^I^McDjtf ^ ;^/</uytc: comparatively low melting point, to say nothing 

t^i^M'C^s ^)t^^<7)|p|_t;0^ of quartz glass, and it can improve luminous 

H:^^tLSo efficacy. 




^ 1 ii @ : First layer 

|g 18 ^ S : Eighteenth layer 



[CLAIMS] 



mm LTffMbfc^ji3tT« 



[CLAIM 1] 

In the vessel possessing glass valve which 
sealed the source of luminescence inside and 
multilayer light interference film which laminated 
alternately the first metallic-oxide film which 
shows low refractive index and the second 
metallic-oxide film which shows high refractive 
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index on the surface of this glass valve, and ' 
formed, the optical film thickness of the side 
where said 1st metallic-oxide film Is nearest to a 
glass valve and the side near the outermost 
side of an optical interference film is (lambda)/2, 
the remaining first metallic-oxide films is 
(lambda)/4, the optical film thickness of the 2nd 
metallic-oxide film is (lambda)/4. 
The vessel characterized by the 
above-mentioned. 



2 ] [CLAIM 21 

-hta^®?tT#Ii(7)g:^)ico A vessel of Claim 1, in which the optical film 

)t^fiD¥^^ A. / 8 "CfeS <!; thickness of the outermost layer of the 

#1l![i:i~-5lf^ill icifBic'^l' above-mentioned multilayer light interference 

n^ film is (lambda)/8. 

\mim 3 1 [CLAIM 3] 

^L^'^^J\^'f (r>lit%.ifiM!Ri^ 7 A vessel of Claim 1 , in which the material of the 

^ ^ 7 ^ ^ fc (i^^;^ 7 above-mentioned valve is hard glass, soft glass, 

7sX'-h^:L}i-kW^h-t^m^ or quartz glass. 
« 1 icIS^roW^o 



\mimA\ [CLAIM 4] 

> }L^y^)V-fi)^^V\%'^X'h^ A vessel of Claim 1, in which the 
^ ^#IIS[i:i"5lt3j^il 1 tv^Ifi above-mentioned valve is a non-cylindrical 



shape. 



Iff 5] 

t t-r^ m^m i i^tm 



[CLAIM 5] 

A vessel of Claim 1, in which the 
above-mentioned valve is a cylindrical shape. 



[m^m 6 ] [CLAIM 6] 

±si'^n'A^MMt.fclitMi.My A vessel as described in any one of claim 1 - 
yyxh^ ^ t ^W0-t-t^tn claim 5, in which the above-mentioned vessel is 
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1 ^cfi/^ blH^jtil 5 m^-fti an electric bulb or a discharge lamp. 



:ft t3 V MliJ jo J: 

1/2. (D^- (Dammit 
imm(D%^mmt^ x/4xh 



[CLAIM 7] 

In the tungsten halogen lamp possessing glass 
valve which sealed a coil-like filament, an inert 
gas, and halogen Inside, multilayer light 
interference film which laminated alternately the 
first metallic-oxide film which shows low 
refractive index and the second metallic-oxide 
film which shows high refractive index on the 
surface of this glass valve, and formed, the 
optical film thickness of the side where said 1st 
metallic-oxide film is nearest to a glass valve 
and the side near the outermost side of an 
optical interference film is (lambda)/2, the 
remaining first metallic-oxide films is 
(lambda)/4, the optical film thickness of the 2nd 
metallic-oxide film is (lambda)/4. 
The tungsten halogen lamp characterized by 
the above-mentioned. 



tT. T V ^ § r ^ ^ #m <b -r s fi^ 



[CLAIM 8] 

A illuminating device, in which the instrument or 
the light is equipped with the vessel as 
described in any one of above-mentioned claim 
1 - claim 6, or the tungsten halogen lamp of 
Claim 7. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[00 0 1] 



[0001] 



[INDUSTRIAL APPLICATION] 
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^^^^ift^^^ ^y^M^^j: This invention relates to the vessel in which it 

9>^/^yixy\7)^®(c:, nJ^Dtig formed the multilayer light interference film 

which has a visible transparency 

ytT'^^f^^BfjZi^fc^M^Mi' infrared-reflectiveness effect on the surface of 

So glass valves, such as a tungsten halogen lamp. 

[0 0 0 2] [0002] 

m^(Dmi] [PRIOR ART] 

^:x.:^./u^i\::(D~''^ t LTW^ Also in the vessel field, the various response is 

^T^if (d^oV^T t)®^ (Dyci)t-:^^^ti: made as part of the formation of energy saving, 

^ ixT jo . tct x.(4Vnp /t'V for example, while the visible light radiated from 

git^tcjoV^Xfi^^/^y^'^T^^ffifc: the filament by forming the multilayer light 

pIli)fe^iEi^^^>S;tt{tffl^W interference film which has a visible 

i"S^li7tT#^^?f^fi5c't'2) ^ transparency infrared-reflectiveness effect on 

tc:J:oT, y ^ y ?^ y hf)^h the surface of a valve in a tungsten halogen 

tk^ U7t lamp lets a valve pass through, it reflects by this 

^iirS (i: {^^ ^^^iit:io:> optical interference film, and returns an infrared 

Tt^F^IlT^^KW LT 7 >r ^ ^ >^ ray to a filament. 

htciilfil^it, dtitdctoX^ Heating a filament and raising a luminous 

^y/yh ^MBLX^^^^W efficacy by this, is known. 

[0 0 0 3] [0003] 

r (D ct 5 ^J:'^^^^Mi^^^'^R As an optical interference film which has such a 

Wf^ffl^^-^S^^^BIi: LT visible transparency infrared-reflectiveness 

it, MB^^^yj^i^ti t ;t(l^ effect, it laminates alternately for example, the 

it^^y (Ti02) flii:®® silicon-oxide (Si02 ) film in which a high 

ifr^^^'ttzt refractive index is shown and in which a 

(S i O2 ) l§:t^^'K\c^M titanium-oxide (Ti02) film and a low refractive 

LX^MitL. SiSc^ii<Di¥^ index are shown, for example, and multilayers, 

^riSlIil^ Zti^X^ it utilizes interference of a light by choosing the 

^^ijffl LT. pJr^(D^^i$,(D^ number of layers, and the thickness of a layer 

^ilJRl^i^t^igiiioctr/Stt^-ti:- suitably, it passes through and reflects the light 

S t WCfc So of a desired wavelength range alternatively. 
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[0 0 0 4] [0004] 

r (7:)^^}cfcV^T{i, BI(7)ji#: in this electric bulb, it can make such infrared 

;6^^VM5if'^^/^(7)Slt^^i^ reflectance ratio higher and the effect of a 

< i'S w i: power saving is also large that there are many 

hi^^^^o membranous layers. 



[0 0 0 5] 

(1 i2i5:m) \z.^iD^tz 



[0005] 

The optical interference film which generally 
has this visible transparency 
infrared-reflectiveness effect joined that 
wavelength (lambda) with the peak wavelength 
(near 1 micron) of the infrared-radiation energy 
of an electric bulb filament what is called by the 
optical interference film of (lambda)/4. 
When forming the same film thickness, 
film-forming operation is easy and it is adopted 
widely. 



[0 0 0 6] 



[0006] 

However, it takes into consideration in the 
energy situation of these days, and 
high-efficiency-ization of an electric bulb is 
demanded with the further energy saving, the 
electric bulb of still higher quality has come to 
be obtained by choosing the material of an 
optical interference film, the number of film 
layers, and the film thickness and the formation 
method of each layer. 

Moreover, as a formation method of this optical 
interference film, many immersion systems 
have been adopted from the cost situation etc. 



[0 0 0 7] [0007] 

^(7)?|:jK:^x^'Cf4. fct^itr- By this immersion system, it formed the 
h y :7'n b:Vu^^^— h fl multilayer film using what used similarly as the 
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silicon solution the titanium solution which it, for 
example, let organic titanium compounds, such 
as a tetra-iso propyl titanate, react to 
acetylacetone and a polyethyleneglycol, and 
was dissolved to the solvent of an ethanol type, 
and organic silicon compounds, such as an 
ethyl-silicate polymer. 



[0 0 0 8] [0008] 

Z 0-) X 0 ^i^M^ltM However, if the number of layers of such 

^t^^x.^ tK^^(DW^(^WiB multilayer film increases, when producing 

M^^i^ J: -SM^t^ ct ^ ISflit^ exfoliation etc. on a coating film by the distortion 

^ y y ^ ■'^^f^icMMt^ by the heat expansion rate difference of a 
C> ±tiM^^^^^^ mutual material at a crack or an interlayer, 

^^VX^M<^^i^^Jf^f^i~^ applying the above-mentioned solution to a 

^-o-l 4 MU&t^R^X h tungsten halogen lamp and forming a multilayer 



coating film, about 14 layers were limits. 



[0 0 0 91 

^im^'T^y (T i 02 ) W)^. 
(s i-oz) n^i^^icsfcm 

Iffi, /^yuy 1 w^®<^|| 1 « 

(TiOz) ^5H1~5H1 



[0009] 

That is, FIG 6 shows the visible transparency 
infrared-reflectiveness film of the past in model, 
the stratification formation of the 2nd metal 
oxide film, for example, silicon-oxide (Si02 ) 
film, with which it shows a low refractive index 
to the eventh layer, the first metal oxide film, for 
example, titanium-oxide (TiOz ) film, in which a 
high refractive index is shown, was alternately 
carried out by the immersion system from the 
outer-surface side of valve 1 (glass) at the 
oddth layer. 

Titanium-oxide (TiOz) film 5H1-5H13 in which 
the optical film thickness of each film makes the 
high refractive-index layer of the oddth layer, the 
1st layer or the 13th layer, of the surface of 
valve 1 are (lambda)/4, moreover, the 
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fiirmim\^^m (s i 02) lis 

}tl/^^ (S i O2 ) SIS L 6 ~ 
5 L 1 2;5U/4. ^1 4^8 

(s i 02 ) HIS L 1 

4;6U/8T'?F^^L-Cfe§o 



silicon-oxide (Si02) film 5L2 which makes the 
low refractive-Index layer of eye a 2nd layer and 
eye a 4th layer, and 5L4 are (lambda)/2, the 
low refractive-index layer of the eventh layer, 
the 6th layer or the12th layer. 
It has formed the silicon-oxide (SiOa) film 5L14 
with which the silicon-oxide (Si02 ) film 
5L6-5L12 to make makes (lambda)/4 and the 
low refractive-index layer of the outermost layer 
of eye a 14th layer by (lambda)/8. 



[0 0 10] 

m^(^Mit'^'^iy (T i 02 ) 
y^tmit^^y (T i 02 ) m 

wiffbttv^* (S i O2 ) llitr 



[0010] 

In addition, between the quartz glass which 
forms valve 1, and titanium-oxide (Ti02 ) film 
5H1 of 1st layer which make a high 
refractive-index layer, the optical film thickness 
which the refractive index which has the middle 
coefficient of thermal expansion of quartz glass 
and titanium-oxide (Ti02 ) film , 5H1 
approximated with the glass of valve 1 forms 
the silicon-oxide (Si02 ) film of (lambda)/8, there 
is also a thing which let the distortion by a 
coefficient-of-thermal-expansion difference 
relieve without varying the optical_characteristic 
of an optical interference film. 



[0011] 

(S i O2) 1^5 L-(i. -Hi 

kzmmt^h^. ±iE^2jis 

co«5 L 2*5j;t>'m4«@« 
L4(7?X/2flI^ft5(C 



[0011] 

The silicon-oxide (Si02) film 5L which 
comprises a low refractive-index layer from 
coating-film formation by the above-mentioned 
immersion, there is a limit in the film thickness 
which can form... by immersion of one time. 
In order to make the (lambda)/2 film of the 
coating film 5L2 of eye said 2nd layer, and the 
coating film 5L4 of eye a 4th layer, it requires 
stratifying a (lambda)/4 film twice and forming it. 
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[0 0 12] 

^(Dmim\'^^ (s i 
02 ) mitf±m{±<Dm^jt^ti m 

KXtiit4 0~6 0/:ffy<:^:ij 

j^) > mm^^< 5 (wotLT 

<DXm^^^!^^\^^ y y ^ 

.J; 9 l^7:^o-tf^JBS75^if§^i- 
5. ^{bttv^^ (s i O2 ) m 



[0012] 

However, as for this silicon-oxide (Si02 ) film, 
compressive intrinsic stress (stress by tiie fine 
structure of the film depending on a 
membranous formation method) is strong 
(according to the documents, it is the 40 to 60 
mega pascal), and that distortion is 
accumulated as the riumber of layers becomes 
many, if film strength (interface in a film) is 
exceeded, a crack will occur with the defective 
part as the starting point in a film, furthermore, a 
crack comes to come floating and exfoliation 
occurs. 

Since the intrinsic stress of silicon-oxide (SiOa ) 
film 5L... depends on the number of times of an 
immersion application, the coating film to be 
stratified has a limit of about 14 layers, 
furthermore, it was difficult to increase the 
number of layers to improve characteristics. 



[0 0 13] 

(Dm!t^4 0 0-6 0 0°Ci:te 

mit^^y (T i 02) 1^5 H 

<7)®SfW2. 0-2, 112 

;65 7 0 0~9 0 0°CT% ®Jf* 
7f)^2, 15-2, 25 tfl^o) 

00~1500nm) X'CD:^ y 



[0013] 

Moreover, when a visible transparency 
infrared-reflectiveness film was formed in a 
hard-glass valve, a soft-glass valve, etc., since 
melting point of a valve was low, it had to 
perform the baking of a coating film at 400 - 600 
degrees C, and low temperature, and was low 
with the refractive index 2 of the titanium-oxide 
(Ti02 ) film 5H, and 0-2,112 (in the case of 
quartz glass, the baking temperature is 700 - 
900 degrees C and a refractive index is 2,15-2, 
25). 

The cut rate in infrared area (800 - 1500 nm) 
fell, and since the peak of passing through 
became broad highly, the decline in this 
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h^f)^Tt'^'0 , 1°— 7)^ refractive index had the problem to which an 

^<f(UiA<^j:6tc bb^^r^ff) t) infrared cut rate falls. 



[0 0 14] 



[0014] 

By the valve of complicated curved-surfaces 
type, such as the form of a rotation ellipse, and 
the valve of the large non-cylindrical shape of 
an anisotropy with a small curvature, a crack 
and exfoliation begin to occur on a coating film 
centering on the part shifted somewhat from the 
core of the center, and it is particularly easier to 
come out of influence than the valve of a 
cylindrical shape. 



[0015] 



[0015] 



m] 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

Quartz glass aims this invention at providing the 
vessel in which it formed the multilayer light 
interference film which has neither the decline 
in the cut rate in infrared area and exfoliation of 
a coating film nor generating of a crack also in 
the valve which is made up of hard glass or soft 
glass from the first, and the illuminating device 
equipped with this vessel. - 



[0 0 16] 



[0016] 



i^)ll?^i-5fc*(7)#^] [MEANS TO SOLVE THE PROBLEM] 

:^^P>^c7)ff5}^:S 1 tc|2ft(7)l=^ In the vessel possessing the multilayer light 

(i, \H^\^^itW^^^'^ l^fz:^' interference film which the vessel of Claim 1 of 

y ^^^'^^^^y t s :L(Dtfyy^^</u this invention laminated alternately the glass 

:7'OSffilc:iS®Jlf^$r^i"B~ valve which sealed the source of luminescence 
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inside, and the 2nd metallic-oxide film in which 
the first metallic-oxide film and low refractive 
index which shows a high refractive index to the 
surface of this glass valve are shown, and was 
formed, optical film thickness of the side near a 
side with said 1st metallic-oxide film nearest to 
a glass valve and the outermost side of an 
optical interference film is characterized by the 
optical film thickness of the metallic-oxide film in 
which (lambda)/2 and the first remaining 
metallic-oxide films are 2nd at (lambda)/4 being 
(lambda)/4. 



[0017] [0017] 

:^^0J^Wff^il2 {dfSicCT^^jf The vessel of Claim 2 of this invention is 

characterized by the optical film thickness of the 

^fl^i?^^ X/8X'h^^t outemnost layer of a multilayer light interference 

^S5:i:LTV^So film being (lambda)/8. 

[0018] [0018] 

^W^(DW^^^3{z.^M(DWM The vessel of Claim 3 of this invention is 
ii-i,y'<ji^y^(DWS.'^^fM.M:^y characterized by the material of a valve being 

^K:^' yy-'i.fz. y^^X hard glass, soft glass, or quartz glass. 



[0019] 

t^mw^t\.x\^^o 



[0019] 

The vessel of Claim 4 of this invention is 
characterized by a valve being a non-cylindrical 
shape. 



[0 0 2 0] [0020] 

^^P>^<D|f*JS5(c:|Ett(Z)*ff^ The vessel of Claim 5 of this invention is 

(4, ^'^^U7 ;6^RiB5tt'Cfe-5 w <!: characterized by a valve being a cylindrical 

^W^t LTV^-5o shape. 



[0 0 2 1] 



[0021] 
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^WM(DW>^M6^^UW.(D^'^ The vessel of Claim 6 of this invention is 
(4, WMt-fzlitlikMy yy'X'h characterized by being an electric bulb or a 
^Zt^ W0. i L T V ^ -5 o discharge lamp. 



[0 0 2 2] 

® i^lB tif ^ ^ ^1"^- 



[0022] 

In the tungsten halogen lamp possessing the 
multilayer light Interference film which the 
tungsten halogen lamp of Claim 7 of this 
invention laminated alternately the glass valve 
which sealed a coil-like filament, an inert gas, 
and halogen inside, and the 2nd metallic-oxide 
film in which the first metallic-oxide film and low 
refractive index which shows a high refractive 
index to the surface of this glass valve are 
shown, and was formed, the optical film 
thickness of the side where said 1st 
metallic-oxide film is nearest to a glass valve 
and the side near the outermost side of an 
optical interference film is (lambda)/2, the 
remaining first metallic-oxide films is 
(lambda)/4, the optical film thickness of the 2nd 
metallic-oxide film is (lambda)/4. 



[0 0 2 3] [0023] 

if~W^(D%%i^'i^S\z.WMc')W'M The illuminating device of Claim 8 of this 

^g^4^ Ih^iI 6 (c:fS<fe(75f=^ invention is characterized by equipping the 

^ fzlt.tn'^^ 7 (cfEicCD/NP -i^ instrument or the light with the vessel of Claim 

yMM-h^^^t.tz\i^W-\^^^ 6, or the tungsten halogen lamp of Claim 7. 

■bo 



[0 0 2 4] 



[0024] 



[f^ffl] [OPERATION] 

^Ji^'fki^fli?F^^B#«j^;?icM The baking temperature at the time of 
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;6MS< TSJFf^;6Mfi;Ti'5;5\ metallic-oxide film formation is low, and a 
PJK^^ y C r refractive index falls. 

(t J^cC < i55cfl^^^^±i"t" ^ t i)^ However, it comes out to increase the number 
't^\ w c7)]l^(7)±i:/]P(c J: oT"^ of the film-forming layers without producing 
l^3t<7)3gii§^:}o itl^lS^^^i^cTDS exfoliation and a crack, and by the increase in 
lt^^iS< LT^3t^^^7)fp]± this number of layers, it makes higher a visible 
So light transmission and infrared reflectance ratio, 

and can perform an improvement of a luminous 

efficacy. 



[0 0 2 5] 



[0025] 



\ 2 V5 SWW^N 

^(Dy^y?^> h 2 (B 

r ). ikm (CI) xom (I ) 

^^^m (F) /.ei^^c7)/>/^< 

— @ /N p >rV jo i T yu zi^^ 
^ (Ar) 

h 2 (4rt^F|5^IS3 

a, 3 bt;i^i^$tL^ y</\^y'i 



[EXAMPLES] 

Hereafter, with reference to drawing, it 
demonstrates the Example of this invention. 
FIG. 1 shows tungsten-halogen-lamp L whose 
rating used for the head lamp of a vessel, for 
example, an automobile, is 12V55W. 
In the drawing(s), 1 is the valve which makes 
spherical shape whose outer diameter which is 
made up of aluminosilicate glass is about 16 
mm, and it has sealed inert gas, such as at least 

1 type of halogen, such as the coil-like filament 

2 and coil-like bromine (Br) which make the 
source of luminescence, a chlorine (CI) iodine 
(I), and fluoro (F), and argon (Ar), inside this 
valve 1 . 

This coil-like filament 2 is supported by internal 
conducting wire 3a and 3b, it arranges along the 
main axis of valve 1 . 

In addition, 4 is a crush sealing part, 6 is the cap 
with the attachment positioning-control flange 
6a joined to the sealing part 4. 
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[0 0 2 6] [0026] 

t.tc. 5 1 CD^^®± Moreover, 5 is a visible transparency 

icMs^^titz^M^T-^^^^h infrared-reflectiveness film which is made up of 

ts: 5 a multilayer light interference film formed on the 

fo 5 o outer surface of valve 1 . 



[0 0 2 7] 

(T i O2 ) 

Tf^-rtit^itmim^^m is i 
02) ^^hfi^m -(Dammit 

"9 mm \.x±nvfc tx.it is 



[0027] 

As shown In FIG. 2 as model, this visible 
transparency infrared-reflectiveness film 5 (it 
calls infrared-reflect-film hereafter) is 
It alternately stratifies first metal oxide film 5H, 
which comprises for example titanium oxide 
(Ti02 ) which shows a high refractive index, in 
the oddth layer from the outer-surface side of 
valve 1 (glass), and the 2nd metal oxide film 5L, 
which comprises, for example silicon oxide 
(Si02 ) which shows a low refractive index, in 
the eventh layer by an immersion system and 
forms, for example 18 layers. 



[0 0 2 8] 

-fb^^^ (T i O2 ) li5H 1 

~ 5 H 1 7 (±. z-^/py 1 (D^m 

5H5, Hi 5JiS 5H 1 
5ioJ:t>'mi 7»S 5H 1 7/55 
H7S@ 5H 7/^V^L 
Hl7Jii5H17;i5;./4 

■rmitn^^^m (s i 02 ) sis 

L2~5L16;6U/4. ft^ 



[0028] 

As for the optical film thickness of these 
respective film. Titanium-oxide (Ti02 ) film 
5H1-5H17 which comprises high 
refractive-index layer of the above-mentioned 
oddth layer formed Ist-layer 5H1 of the outer 
surface of valve 1, 5th-layer 5H5, 15th-layer 
5H15, and 17th-layer 5H17 by (lambda)/2, and 
7th-layer 5H7, 17th-layer 5H17 by (lambda)/4. 
and the silicon-oxide (SiOa ) film 5L2-5L16 of 
eventh which makes low refractive-index layer 
by (lambda)/4, and18th-layer of outermost layer 
for the layer by (lambda)/8. 
In addition, wavelength (lambda) is near the 1 
micron, comprised such that it has made it the 
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iEifT'fooTx Iffi^B-Wi^^^- peak wavelength of an infrared-radiation 
yu^(De-^^S(-tTfc5o energy. 



[0 0 2 9] 

g|^2. 0 c p s izm^Ltz^ 

tts*^ 1 . 0 c p s 

5o 



[0029] 

And in order to form above infrared-reflect-film 
5, it seals and exhausts filament 2 in valve 1 
first, it prepares the electric bulb which sealed 
halogen, an inert gas, etc. 
Moreover, separately the first metal oxide film 
5H-, 2 to 10 weight% of titanium contents in 
which it makes... form and which it, for example, 
let organic titanium compounds, such as a 
tetra-iso propyl titanate, react to acetylacetone 
and a polyethyleneglycol, and were dissolved to 
the solvent of an ethanol type, the titanium 
solution adjusted to the consistency of about 
2.0 c.p.s., and the 2nd metal oxide film 5L-- 
organic silicon compounds, such as for 
example, an ethyl-silicate polymer in which it 
makes... form, the organic solvent dissolving 
It prepares the silicon solution adjusted to the 
silicon content of 2 to 10 weight%, and the 
consistency of about 1.0 c.p.s. 



[0 0 3 01 

5 ox: (4 0 0~6 0 0°C) X 

mi o6^mmf&Lxmims(7) 
mit'^^y (T i 02 ) m5H 



[0030] 

First, it immerses valve 1 of the 
above-mentioned electric bulb in the 
above-mentioned titanium solution in the 
atmosphere of a homoiothermal constant 
humidity, and forms a pulling and the high 
refractive-index layer which bakes for about 10 
minutes at about 550 degrees C (400 - 600 
degrees C) among air after drying, and is made 
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(T i O2) 1115 H 1 

f T'±tS(^ tt V ^^^^^^ 4^ (cga 

m^^f *\)5 5 or (4 0 0~ 
6 0 Ot:) T'»5l 0:5^«^L 
-Cm2lSO^^tttV>^ (S i 

02) m^-hf^hi^mtfrmms 

L 2 ^«1-S„ 



up of titanium-oxide (Ti02) film 5H1 of 1st layer 
at prescribed speed. 

(If it is quartz glass, it will bake at 700 - 900 
degrees C) 

Next, it immerses valve 1 in which it formed 
titanium-oxide (Ti02) film 5H1 of this 1st layer, 
in the above-mentioned silicon solution in the 
atmosphere of a homoiothermal constant 
humidity, and forms a pulling and the low 
refractive-index layer 5L2 which bakes for about 
10 minutes at about 550 degrees C (400 - 600 
degrees C) among air after drying, and is made 
up of a silicon-oxide (Si02 ) film of eye a 2nd 
layer at prescribed speed. 



[0 0 3 1] [0031] 

:l(D X ^ izLX Mit'^i^ y iT Thus, the titanium-oxide (Ti02 ) film 5H~ the 

i O2 ) ^5 H- -;i5^^/.£:5r^® high refractive-index layer which is made up 

Vf^MtMiti-f^^M (S i O2) of..., and the silicon-oxide (Si02 ) film 5L~ it 

^5 L----A^hti:^i&B^^M t forms alternately the low refractive-index layer 

Sr^mcJl^^ LT 1 8 Ji ( 5 H which is made up of..., and laminates 18 layers 

1, 5L2, ~5H17, 5L (5H1. 5L2, -5H17, 5L18). 

1 8) ^mm-r^o 



[0 0 3 2] 

mt'^^y (T i 02) m(Dm 
1 , 3. 5. 15. 1 7a@ 5 

HI. 5H3. 5H5. 5H1 
5. 5H1 7 (4 A/ 4 1^^211] 



[0032] 

There is a limit in the film thickness which can 
be formed by immersion of one time in the 
coating-film fonnation by the above-mentioned 
immersion. 

It accomplishes by carrying out the stratification 
formation of the (lambda)/4 film twice for 1st, 
3rd, 5th and 15th, 17th layer 5H1, 5H3, 5H5, 
5H15, and 5H17 of the titanium-oxide (Ti02 ) 
film which comprises the above-mentioned 
quantity refractive-index layer which makes 
(lambda)/2 film. 
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[0 0 3 3] 

j^-r^mim^^m (s i 02 ) 



[0033] 

The silicon-oxide {Si02 ) film 5L which 

comprises a low refractive-index layer as 

mentioned above... , has strong compressive 



X/2W,^\'^^K intrinsic stress. 
^ L X / 4 2 maSffM-f When the stratification formation of the 
y V ^ ^MWb^^ (lambda)/4 film was carried out twice when 
^U^vO^ofCo making a (lambda)/2 film, it was easy to 

generate a crack and exfoliation on a coating 
film. 



[0 0 3 4] 

(S i O2 ) Sis 

m.-y5^\^x,^m\Y.^9'y (t i 

O2) fliS H"-(7)|SI^M{4II 
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2) mo.i/i OUT) mim 
(s i 02 ) 1^5 L-<Dm 

(T i 02 ) (^mM 

m^mmLxmitf-^y (t i 
02) m<Dx/2^5mu±.M 



[0034] 

It is the silicon-oxide (Si02 ) film 5L in this 
invention to this... It makes the number of times 
of an application less, and the titanium-oxide 
(Ti02 ) film 5H by an immersion system, while 
coating-film formation of... is weak (below 1/10 
of a silicon-oxide (8162 ) film), the silicon-oxide 
(Si02) film 5L, since it has the reverse modulus 
of..., the stress of the whole film is relieved, it is 
balanced, there is no generating of a crack or 
exfoliation, so that there is much number of 
times of an application of a titanium oxide 
(Ti02 ), and it can increase the number of 
layers. 

It formed (lambda)/2 of a titanium-oxide (Ti02 ) 
film 5 times or more using the same solution as 
the above, and the application of 18 layers was 
also completed. 



[0 0 3 5] [0035] 

:L(DX.oti:Ml^(DWML^.^.iJ If the electric bulb L of such composition is 

ir^t. /"^/i^y 1 (D^'b^JcK lighted, filament 2 arranged on the main axis of 

la^ Lfc^ ^ 7 p< h 2 va\\/e 1 will generate heat, and it will radiate a 
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lot of infrared rays with a visible light, among the 
lights radiated from filament 2, a visible light 
passes through valve 1 and infrared-reflect-film 
5, and is radiated to valve 1 outside. 
Moreover, it reflects by infrared-reflect-film 5 
and the infrared ray radiated from filament 2 
returns to filament 2, heats filament 2, makes 
luminescence higher more, and, as a result, its 
visible luminous radiation from filament 2 
increases, it has improved the luminous 
efficacy. 



[0 0 3 6] 

400~600°C<b ^£V^?fiit-C 

>- (T i 02 ) m^HCDmw 

i)^2, 0~2, 112 

y ^(DiM-^m^m^^f)^ 7 0 0 

~9 0 Q°CX\ m^^t^2, 1 

5~2, 2 ^tt^^o) fa 

^f^B^ (800~1500n 
m) X(D:ti^y hm^T^^^ . B 
M(D\::'-^t^^< mix Kfi^tz 



[0036] 

In addition, when, forming the visible 
transparency infrared-reflectiveness film 5 as 
above-mentioned, it heats and bakes valve 1. 
However, since a hard-glass valve, a soft-glass 
valve, etc. had low melting point of valve 1 , they 
had to perform the baking of a coating film at 
400 - 600 degrees C, and low temperature, and 
they were low with the refractive index 2 of the 
titanium-oxide (Ti02 ) film 5H. and 0-2,112 (in 
the case of quartz glass, the baking 
temperature is 700 - 900 degrees C and a 
refractive index is 2,15-2, 25). 
For this reason, the cut rate in infrared area 
(800 - 1500 nm) falls, and since the peak of 
passing through becomes broad highly, an 
infrared cut rate falls. 



[0 0 3 7] 



[0037] 
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Therefore, when the number of layers of the 
coating film which it stratifies on valve 1 was 
made into the 14 same layers as the 
above-mentioned past, the luminous efficacy 
fell about 10% from the electric bulb of a 
conventional product. 

However, about 34% of improvement whose 
coating-film item formerly exceeds a 
coating-film item to about 25% of improvement 
compared with the electric bulb which is a firm 
coating film, without exfoliating by making the 
number of coating-film layers into 18 layers, and 
does not form infrared-reflect-film 5 for a 
luminous efficacy in this invention coating-film 
item. 



[0 0 3 8] 

yt^f^'\i^m 3 (D y y 
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[0038] 

Below, the opticaLcharacteristic of this 
invention item and a conventional product is 
shown in the diagrammatic chart of FIG. 3. 
In FIG. 3, an axis of abscissa is a wavelength 
(nm), an axis of ordinate is transmissivity {%), 
Curve A shows this invention item and Curve B 
each shows the transmissivity and the spectral 
characteristics of a conventional product. 



[0 0 3 9] 

i 0 0 



[0039] 

infrared-reflect-film applied to the electric bulb 
of this invention as is evident from this FIG. 3 is 
nearly identical to a conventional product in a 
visible light region. 

However, there is a place which the passing 
through peak becomes higher in infrared area. 
Since the transmittance decline region near 
1000 nm of spectral-distribution peak 
approximately is broad and large, namely, since 
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^(DX*^^^J}^f)^\^±.V^ the reflectance ratio in an infrared region 

becomes higher, it can improve a luminous 
efficacy. 

[0 0 4 0] [0040] 

^/c, :^Sfli5 ^±12^1 8® Moreover, in case where infrared-reflect-film 5 
■Ctij^Jc-fS^-o X ±fBS©Jff^ comprises the above all 18 layers, the titanium 
^Tjki'Mit'f'^ y (T i O2 ) oxide (Ti02) 5H in which the above-mentioned 
5 H '-II<Z) 0 A / quantity refractive index.is shown. Example, the 

2t't6M\t, layer which makes optical film thickness 

^y</]yzfl (difivMif- 3)1, M (lambda)/2 among films formed a total of five 
^SfflfcifivMil- 2 H 60^1+ 5 two-layer layers (three layers and two layers) in 
M (SMt 2M) ^?r^i^feL7t;5\ the side near valve 1 at the side near the 
^^^M t± w (DM6^^^\^^R h three-layer and outermost-layer side. 
T^ S^tlM. 2Mt2j^. However, this invention should just have not 
iMt 1 ii^cf 2 /ifotiff only this number of layer distribution but three 
ctv^ fj:i6, ^$X^^^^<^1^ t layers, one layer, two layers, two layers, one 
^tit.X^(DJiL^t}t^W^^til^(D layer, one etc. at least two-layer layer, etc. 
U^ti'd^^< J^cfoTV^T^ ft^a In addition, if the number of layers increases, 
#J{^X/2Ji±(wJf:@co|S^^ the stress till then was accumulated and 
Mfi^i'^tMM'A^^^'t^^it disorder of a film has increased, when the 
a^^h^O-X:, M^MMl^Mf^^ coating film of a thick eye is formed on a 
5 A./2 ji(7)fc(i{j/"/ii/^;^;5^ct (lambda)/2 layer at the outermost-layer side, 
V\ exfoliation may occur. 

Depend. 

Few directions of the number of the (lambda)/2 
layers which it forms in the outermost-layer side 
are good. 

[0 0 4 1] [0041] 

-?:LT> ±ia/^P>XSftL(4 And the above-mentioned 

HI 4 l(Z.7r;^MW^W:i'^J:^'^m tungsten-halogen-lamp L is used, equipping the 
M'^l(D'):JMc^Mfj^i'^. P^®{^ reflective mirror 7 which comprises the lamp of 
J>sf^ }f(DK^\^ 7 a the illuminating device, i.e., a head lamp, shown 
^JfMLfcSW^7 {;ii^#LT in FIG. 4 and which formed the reflecting 
i^ffl^tL^o ^cCjo, Sfitijffii^ surfaces 7a, such as aluminum, in the inner 
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face. 

In addition, 8 is a front lens. 



[0 0 4 2] 

2 S /55±3zl! Lfc i 5 {I 5 S l^pg 
^ ^ ® T' o T t> <fc V \ 



[0042] 

In addition, this invention is not limited to the 
above-mentioned Example. 
For example, as above-mentioned, as for the 
number of layers of the high refractive-index 
layer which comprises the above-mentioned 
visible transparency Infrared-reflectiveness film, 
a low refractive-index layer, and a (lambda)/2 
layer, 18 layers and a (lambda)/2 layer are not 
limited for the number of whole layers of the 
above-mentioned Example to five layers. 
Moreover, formation of a visible transparency 
infrared-reflectiveness film on the valve surface 
is not limited to the outer-surface side, but Inner 
surface side or both the surfaces of inside and 
outside are available. 



[0 0 4 31 

=^^y (T i 02 ) Km^-r. 
mit^y^^^ (T 32 05 )s m 

\\^^yji.^=^ryj^ (Z r O2 m 

\tm^ (z n s). M-fey -i^A 

(Ce02) f^lfXh. %fc. 

(s i 02) ^^it 
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[0043] 

Moreover, not only a titanium oxide (Ti02 ) but it 
is as a material of the first metallic-oxide film in 
which a high refractive index is shown, tantalum 
oxide (Ta2 05), a zirconium oxide (Zr02), a zinc 
oxide (ZnS), cerium oxide (Ce02) etc., not only 
a silicon oxide (SiOa ) but it is as a material of 
the 2nd metallic-oxide film in which a low 
refractive index is shown, fluoride magnesium 
(MgF2 ), fluoride cerium (CeF4 ), and cryolite 
(Na2 AlFe) are also possible. 
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[0 0 4 4] 

^ (T i O2 )) ^Ml^Ltc-h<D 
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[0044] 

Moreover, the above-mentioned Example 
demonstrated what formed in the outer surface 
of a valve the first metallic-oxide film (titanium 
oxide (Ti02 )) in which a high refractive index is 
shown directly. 

However, it forms in the outer surface of a valve 
beforehand the buffer film which is made up of a 
silicon oxide (SiOz) which has the middle heat 
expansion rate of the glass and the titanium 
oxide (Ti02 ) which form a valve, and it is 
sufficient to make it form an optical interference 
film on the surface of this buffer film. 
Exfoliation of an optical interference film is 
prevented by this buffer film. 



[0 0 4 5] 

mh-r. M?^mm. pvd, c 
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[0045] 

Moreover, formation of a coating film may be 
based on methods, such as not only an 
immersion method but vacuum deposition, PVO 
and CVD, an ion plating, etc. 



[0 0 4 6] 

•fSyT^fi }i(DWm.<r> 0yP^^K 



[0046] 

Furthermore, as long as the glass material of a 
valve is what not only hard glass but is required 
that owns together an optical refractive index 
and heat resistance as It is transparent, soft 
glass materials, such as other hard, and quartz 
glass or soda-lime glass, are sufficient as it. 



[0 0 4 7] [0047] 

^/c. 2^%^ (i±lS^ff^^co/< , Moreover, the vessel using valve 1 of 
yi^y 1 ^ !^\/^tzW,ML (cipg^ un-cylindrical shapes, such as a lemon shape 
■f ^ HI 5 ( a ) Ci^i" i otiPi as shown in a cylindrical shape as shown not 
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only in the electric bulb L but in FIG.5(a) which 
used valve 1 of above-mentioned spherical 
shape, or (b), is sufficient as this Invention, even 
if formation of the coating film to valve 1 which 
has such a curved surface changes the pull-up 
speed of valve 1 immersed in the solution 
according to the state of a curved surface and 
adjusts film thickness, it does not interfere. 



[0 0 4 8] 
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[0048] 

Furthermore, high-pressure discharge lamps, 
such as an electric bulb of the kind which does 
not seal the tungsten halogen lamps or halogen 
for the light transmissions of not only the head 
lamp for automobiles that formed the sealing 
part in the end of a valve but another application 
etc., or a metal halide lamp, are also sufficient 
as the vessel of this invention, the source of 
luminescence in the case of a discharge lamp 
refers to a discharge electrode. 
Moreover, the vessel of both caps type which it 
has provided in the both ends of a valve is 
sufficient as a sealing part. 



[0 0 4 9] 



[0049] 

And even if the illuminating devices used by this 
vessel equipping are the inside of the reflective 
mirror with which visible light reflex infrared 
permeable films, such as not only the head 
lamp for the automobiles of an Example but a 
light and a heat reflecting film, and a dichroic 
film, were formed, and various kinds of 
luminaires, they do not interfere. 
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(D9J]^] [ADVANTAGE OF THE INVENTION] 

ilk±.W:i^ELfzX ^ {ci^^Pj^td J: As explained in full detail above, according to 

titi\#^{bLTt>7t^#BK^ this invention, even if it multilayers, there is no 

^ ^ generating of a crack or exfoliation in an optical 

>^^i«Jgt(7)^^;J^/.^ < . 5^ interference film (visible transparency 

:^itthh^ /wit^^M^^<^ infrared-reflectiveness film), and it can film-form 

{S:V^5S!K-^D(WcD:^f y on hard or soft glass valve with comparatively 

(31 . ^^^)]^(D\^± low melting point, to say nothing of quartz glass, 

;5^fl;{)^ixfcl^^*3 cttl^^KDW^ and can provide the vessel which was able to 

S:^^ Ltzf^W^W^^^'^^^ aim at the improvement of a luminous efficacy, 

and the illuminating device equipped with this 

vessel. 

[ElB^^ffl^^ceUiP.^] [BRIEF DESCRIPTION OF THE DRAWINGS] 

imi] [FIG1] 

^^^^(DMMM^^ir^Wi^m It is the front elevation of the tungsten halogen 

M'^f^^^^'^^yVM(DlE^MV lamp for automobile head lamps in which the 

h 5 o Example of this invention is shown. 

[0 2 ] [FIG 2] 

El 1 (DWM<D'^^^^^Mi§^^jf^ It is the expanded sectional view showing a part 

SWBi^^^^1~*£;'^ifSI2IT for the visible transparency 

h^o infrared-reflectiveness membrane part of the 

electric bulb of FIG. 1. 

lias] [FIG 3] 

^ft t t It is the diagrammatic chart in which the relation 

^yyx^h^o between a wavelength and a transmissivity is 

shown. 

[EI 4] [FIG 4] 

^W^(^MM0^l^7sk'tmM'^ll^ It is sectional drawing of the lamp for head 

;tT;ir<7)®rffiEI'C'fc^ lamps showing the Example of this invention. 
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[1215] [FiaS] 

(a), (b) (t2|s:^B^co{tiiC)|| (a), (b) is the front elevation of the tungsten 

'^i^i^7jk-f-y\n ^l^^^a:)jE^ halogen lamp in which the other Example of this 

HI -5 o invention is shown. 

me] [Fiae] 

t^5l5pn<7)Bj||,)ti^i§5!^^|ISW it is the expanded sectional view showing a part 

B^^^7rii'U±MMMX'h for the visible transparency 

5o infrared-reflectiveness membrane part of a 

conventional product. 

[n-^(Dm.m] [DESCRIPTION OF SYMBOLS] 

L : MM L: Electric bulb 

1 : :ff'7 :^^<^i'y 1: Glass valve 

2 : /u^o:> y ^ y ?^ y h 2: A coil-like filament (source of luminescence) 

5 : ^MytTWB (Blia^t^ii 5: Multilayer light interference film (visible 

transparency infrared-reflectiveness film) 
5H1~5H1 7 : H— 5H1-5H17: The first metallic-oxide film (high 

^it^B (MBI^^M) refractive-index layer) 

5 L 2~5 L 1 8 : ^ZKD^S 5L2-5L18: A 2nd metallic-oxide film (low 

i^'fbi^lH (I6ffl#f^/i) refractive-index layer) 
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[Fia 1] 




L: Halogen lamp (vessel) 
1 : Glass valve 
2: Filament 

5: Multilayer light interference film (visible transparency infrared-reflectiveness 
film) 

[1112] [Fiaz] 




Ml MB: First layer 

His ® S : Eighteenth layer 
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[FIG. 3] 




SM^: Light reflector 
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[FIG. 6] 





4/13/2006 



30/32 Copyright (C) 2006 The Thomson Corporation. 



JP7 220692A THOIVISOIM 

^ ^ 



L: Electric bulb 
1 : Glass valve 
2: Filament 

5: Multilayer light interference film (visible transparency infrared-reflectiveness 
film) 
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